Taxonomic position of Otonycteris hemprichii always has been uncertain, although traditionally it has been considered closely related to Nycticeius, Rhogeessa, and Scotophilus in the tribe Nycticeini (Chiroptera: Vespertilionidae). A recent reevaluation of morphologic and karyotypic data alternatively placed Otonycteris in the tribe Plecotini with Barbastella, Corynorhinus, Euderma, Idionycteris, and Plecotus. We assessed taxonomic position of Otonycteris by analyzing a broad taxonomic sample, including nycticeine, plecotine, and antrozoine bats. Parsimony analysis of DNA sequences from about 2.7 kilobases of the mitochondrial genome (12S rRNA, tRNA Val , 16S rRNA) indicated that Otonycteris is related more closely to Antrozous and Rhogeessa than to any traditional plecotines. The analysis also supported monophyly for traditional plecotines. Not all relationships were resolved within the plecotines, but analysis corroborated previous studies in the sister relationship between Idionycteris and Euderma and monophyly of the Old World genus Plecotus and the New World genus Corynorhinus. Our phylogeny contradicts the most recent assessment of plecotine bats but is congruent with much of the available morphologic and karyotypic data on relationships within and among nycticeine and plecotine bats.
The plecotine bats comprise 12 species of the genera Barbastella, Corynorhinus, Euderma, Idionycteris, Otonycteris, and Plecotus (subfamily Vespertilioninae: tribe Plecotini-Nowak 1999) . Numerous phylogenetic hypotheses for these New and Old World bats have been advanced in the past century (nearly a dozen in the past decade) with little or no agreement among them. Much of this incongruence has resulted from differences in character and taxonomic sampling and outgroup methods.
Until recently, Otonycteris typically has been aligned with species of Nycticeius, Rhogeessa, and Scotophilus in the tribe Nycticeini (Koopman and Jones 1970) , although its specific placement always has been uncertain. Otonycteris was not seriously considered a plecotine until Zima et * Correspondent: ravd@okstate.edu al. (1992) and Qumsiyeh and Bickham (1993) showed karyotypic similarities between Otonycteris and some traditional plecotines (Barbastella, Corynorhinus, and Plecotus) . Interestingly, Hill and Harrison (1987) earlier suggested a similar classification for Otonycteris based on bacular morphology. They also regarded Nycticeius humeralis (but not Nycticeinops schlieffenii), Rhogeessa, and Scotophilus (not including Scoteanax, Scotorepens, or Scotoecus) as plecotines, but their classification has been criticized and ignored because of its subjectivity (Frost and Timm 1992) . Other data also apparently have been ignored or overlooked. Volleth and Heller (1994a) , based on karyotypic data (Baker et al. 1985; Bickham 1979) , suggested a close relationship among Antrozous, Nycticeius, Rhogeessa, and Scotophilus, and Pine et al. (1971) concluded from morphology of the phallus that Otonycteris and Antrozous (pallidus and dubaiquercus) were close relatives. K. F. Koopman apparently was 1st to point out bacular similarities of Otonycteris and Antrozous (Pine et al. 1971 ) but classified Antrozous in the tribe Antrozoini of the subfamily Nyctophilinae (Koopman and Jones 1970) . In light of karyotypic and morphologic evidence, it seems necessary to investigate relationships among antrozoine, nycticeine, and plecotine bats concurrently. Bogdanowicz et al. (1998) recently reevaluated morphologic (skin and skull characters) and karyotypic data for plecotines, and their study probably represents the most accurate and comprehensive cladistic treatment of these data. However, by using the outgroup comparison method of Maddison et al. (1984) , they failed to test monophyly of Plecotini. This method was used to infer an hypothetical ancestor (or hypothetical ancestral states for each character) from multiple outgroups (Miniopterus schreibersi, Myotis lucifugus, M. ciliolabrum, Eptesicus fuscus, N. humeralis, and Rhogeessa tumida) , thereby polarizing characters and maximizing global parsimony relative to the ingroup. The inferred hypothetical ancestor (ϭ 1 taxon) was the designated outgroup in a parsimony analysis of relationships among Otonycteris and traditional plecotines; Frost and Timm (1992) , Tumlison and Douglas (1992) , and Qumsiyeh and Bickham (1993) employed similar outgroup methods in phylogenetic analyses of plecotines. Because this approach assumes ingroup monophyly, the monophyly of Plecotini inclusive of Otonycteris was not tested by Qumsiyeh and Bickham (1993) or Bogdanowicz et al. (1998) . Ingroup monophyly is tested, at least minimally, only when multiple successive outgroups are included in phylogenetic analysis (Baverstock and Moritz 1996) .
Another concern about previous studies of plecotines is that they often are not independent of one another. Several have examined some or all of the same morphologic characters (Bogdanowicz et al. 1998; Frost and Timm 1992; Handley 1959; Horacek 1991; Miller 1897 Miller , 1907 Tumlison and Douglas 1992) , and even more have examined karyotypes (Bickham 1979; Bogdanowicz et al. 1998; Frost and Timm 1992; Horacek 1991; Leniec et al. 1987; Qumsiyeh and Bickham 1993; Stock 1983; Heller 1994a, 1994b; Williams et al. 1970; Zima et al. 1992) . These studies differed because they either examined different sets of taxa or added new characters to existing data, or they used some combination of existing morphologic and karyotypic data sets. Our purpose was to assess phylogenetic relationships of Plecotini (including Otonycteris), Nycticeini (Nycticeius, Rhogeessa, Scotophilus), and Antrozoini (A. pallidus) with data independent of those in previous studies. We examined about 2.7 kilobases of mitochondrial DNA encompassing the 12S rRNA, tRNA Val , and 16S rRNA genes.
MATERIALS AND METHODS
Extraction of DNA, polymerase chain reaction amplification, automated DNA sequencing, and multiple sequence alignment for the 3 mitochondrial genes followed Van Den Bussche and Hoofer (2000) . Phylogenetic analyses were performed using PAUP* 4.02b (Swofford 1999) . Nucleotides were coded as unordered, discrete characters (G, A, T, C) and gaps were coded as missing data. We examined levels of phylogenetic signal via g 1 -statistics (relative to 100,000 randomly drawn trees) for the 3 genes separately and combined; g 1 -values were compared with critical values of Hillis and Huelsenbeck (1992) .
Parsimony analyses were conducted with various weights applied to transversion and transition substitutions: 1:1 (equal weight), 2:1, 3:1, 5:1, 1:0 (transversion parsimony), and ln 6-parameter weighting (Cunningham 1997) . Analyses with each were performed with and without the successive weighting scheme (Carpenter 1994; Farris 1969) in which homoplastic characters are downweighted relative to nonhomoplastic characters. We conducted heuristic searches with 25 random additions of input taxa and tree-bisection-reconnection branch swapping (Swofford and Olsen 1990) . Stability of inferred topologies was assessed via bootstrap analysis (Felsenstein 1985) of 250 iterations with 25 random additions of input taxa and treebisection-reconnection for each iteration.
Choice of outgroup taxa generally followed previous studies and included 7 species of Myotis (bocagei, levis, myotis, nigricans, riparius, thysanodes, velifer) (Fig. 1) . Therefore, we used only the 7 Myotis as outgroups, leaving all other taxa in the ingroup. Weighting transversions affected topology slightly, in that resolution decreased slightly with increased weight. The ln 6-parameter weighting produced the same topology as equal weighting. The rescaled consistency index was low for the mostparsimonious tree obtained from each weighting scenario (e.g., 0.16 with equal weighting of transitions and transversions), indicating a high degree of homoplasy. High levels of homoplasy have been reported frequently for ribosomal DNA sequences (Allard and Honeycutt 1992; McNiff and Allard 1998; Orti and Meyer 1997) . We therefore downweighted homoplastic characters (3 iterations) using the method of Farris (1969) . We present results from bootstrap analysis with transitions and transversions weighted equally and with successive weighting ( Fig. 1; tic characters increased resolution of bootstrap topologies. Bootstrap topologies with successive weighting likewise did not differ (except in slightly less resolution) among transversion weighting scenarios. Essentially, topologies were identical to those in Fig.  1 regardless of weighting scenario or outgroup choice.
DISCUSSION
Strong bootstrap support (BS Ն 89%) was found for monophyly of all genera for which we examined Ն 2 species, and our data agree with bacular (Hill and Harrison 1987) , other morphologic (Horacek and Hanak 1985-1986) , and karyotypic data (Bickham 1979; Ruedas et al. 1990 ) for the generic distinction between Nycticeius humeralis and Nycticeinops schlieffenii. Our phylogeny also agrees with bacular data (Hill and Harrison 1987) for the close association between Nycticeinops and Pipistrellus. However, our placement of Nycticeius and Scotophilus is somewhat contradictory to bacular data (Hill and Harrison 1987) because these genera are not closely related to plecotines. In our arrangement, traditional Nycticeini (Otonycteris, Nycticeius, Rhogeessa, and Scotophilus-Koopman and Jones 1970) clearly does not represent a natural group.
Plecotini (sensu Bogdanowicz et al. 1998 ) also does not represent a natural group based on ribosomal sequences. That is, Otonycteris is not a valid member of Plecotini because it is more closely related to Antrozous and Rhogeessa (BS ϭ 94%) than to any of the traditional plecotines. The strongly supported relationships of these 3 genera might be somewhat surprising considering that Antrozous typically has been allied with Nyctophilus and Pharotis within the subfamily Nyctophilinae (Koopman and Jones 1970; Miller 1907) and Otonycteris shares karyotypic similarities with Barbastella, Corynorhinus, and Plecotus (Qumsiyeh and Bickham 1993; Zima et al. 1992 ). However, numerous authors have suggested that Antrozous does not belong with the Australian Nyctophilus and Pharotis (Breed and Inns 1985; Hill and Harrison 1987; Koopman 1984 Koopman , 1985 Pine et al. 1971) . Our arrangement agrees with phallus morphology (Pine et al. 1971) , other morphologic and karyotypic data (Horacek 1991) , and ecologic data (Freeman 1998) for the close association of Otonycteris and Antrozous. However, Hill and Harrison (1987) concluded that the baculum (not the entire phallus) of Antrozous was more like the myotine (Myotini) type and not at all like the baculum of Otonycteris. Finally, our arrangement agrees with karyotypic data (Volleth and Heller 1994a) in indicating a close relationship between Antrozous and Rhogeessa (but not Nycticeius and Scotophilus).
Monophyly for traditional plecotines was supported moderately (BS ϭ 79%), but not all relationships were resolved within this clade (Fig. 1) . However, strong bootstrap support was found for a sister relationship between Idionycteris and Euderma (100%) and for monophyly of the Old World Plecotus (100%) and the New World Corynorhinus (100%)-relationships that have been documented repeatedly with morphologic and karyotypic data. Percent sequence distance between Idionycteris and Euderma (16.90%) was slightly less than the average distance for all intergeneric comparisons (18.45%), yet slightly greater than distances between several well-accepted genera (e.g., Eptesicus versus Lasionycteris, Antrozous, and Rhogeessa; Rhogeessa versus all plecotine genera). Percent sequence distance coupled with previous morphologic and karyotypic data supports generic distinction between Euderma and Idionycteris.
Our arrangement also gives strong support for Barbastella and Corynorhinus (BS ϭ 98%) as sister taxa. This contradicts previous arrangements and the fact that Barbastella and Plecotus share identical karyotypes, but this sister relationship was found in 1 of 4 alternative trees of Frost and Timm (1992) for a morphologic data set. Additionally, other trees based on morphology (Frost and Timm 1992; Tumlison and Douglas 1992) Comparing results of our study directly to other phylogenetic evaluations of morphologic and chromosomal data is difficult because of differences in taxonomic sampling and methods of outgroup analysis. However, we did further explore recognition of Otonycteris as a member of Plecotini. In a constrained analysis, our most-parsimonious tree ( Fig. 1 ) was significantly shorter (Kishino-Hasegawa test; P Ͻ 0.001) than the same tree constrained to depict monophyly of Plecotini (sensu Bogdanowicz et al. 1998) . Therefore, the difference between our most-parsimonious tree ( Fig. 1 ) and the constrained tree is not explainable by stochastic error.
Although our phylogeny contradicts that of Bogdanowicz et al. (1998) with regard to the position of Otonycteris, mitochondrial ribosomal sequences are congruent with much of the available morphologic and karyotypic data. Obviously, more study of plecotine and nycticeine bats is needed to fully resolve relationships. This will require reevaluation of morphologic and karyotypic data and use of other characters, specifically nuclear genes, that may provide resolution at this level. In this regard, our analysis illustrates the necessity of thorough taxonomic sampling when assessing phylogenetic relationships within and among these higher taxa. 
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